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   Since the gulf goes deep into the inland, it has natural relationship with human 
beings. A great number of human activities occurs in the offshore areas, and the gulf 
ecosystem is vulnerable to interference by human beings. As the results, the gulf 
ecosystem health evaluation can contribute to a better understanding of the gulf 
ecosystem and provide an important basis to the gulf ecosystem management in order 
to promote a better harmony between human beings and nature. 
   Guangxi offshore areas are located in the north of the Beibu Gulf, near the 
Fangchenggang city, Beihai city and Qinzhou city. As the keystone places in the 
Beibu Gulf, Guangxi offshore areas have rich biological nature resources, mineral 
resources, harbor resources, tourist resources and other superior resources, showing 
huge developing potential. With the rise of pan-Beibu gulf economic zone in recent 
years, multiple pressures were exerted on the ecosystem health of Guangxi offshore 
areas, such as fishery activities like overfishing and aquaculture, marine development 
activities like reclamation and coastal industry, human activities like terrigenous 
pollutants and tourism, and global changes like seawater warming, frequent 
ecological disasters and biological community structure abnormalities.  
   In this article, previous research work on gulf ecosystem health by domestic and 
foreign scholars were summarized, and pressure-state-response (PSR) model was 
selected to construct the gulf ecosystem health evaluation index system through three 
subsystem known as press subsystem, state subsystem and response subsystem. By 
the comprehensive index method, the ecosystem health of Guangxi offshore areas 
were evaluated as the score of 0.69, which represented “good situation” according to 
the standards of the assessment of ecosystem health. It could be concluded that 
Guangxi offshore areas ecosystem were under good situation with consummate 
ecosystem structure and function and strong resilience from disturbance. But it was 
prone to be interfered by human activities. Specific evaluation results of each 
subsystem are as followed: 
   (1) Press subsystem was in “good” situation. It indicated that with the rapid 
development of social economy, the development and utilization of resources had 
already brought great effect to the ecology environment, more than that brought by 
















so it was necessary to control the aquaculture areas. Coastal reclamation needed to be 
reasonably supervised as well. Besides, the development of tourism was disordered 
and disorganized, develop mechanisms were not inadequately standardized. 
   (2) State subsystem was in “good” situation, indicating the overall good condition 
in Guangxi offshore areas. The ecosystem was able to maintain relatively complete 
community structure, normal energy flow and material cycling. Self- regulation ability 
was equipped to resist and recover from the long-term nature interference. The 
situation of environment quality was generally good. The condition of intertidal 
organisms and coastal organisms was satisfied, yet still in the need of strengthened 
protection. Rare or endangered species stayed dangerous. Although protection efforts 
had been strengthened, recovery was found out to be a long process and consistent 
protection was quite necessary. The biological productivity was relatively good, 
including the entire ecosystem energy flow and material cycling. As for biological 
habitats, mangrove was being best protected, even though it still suffered a lot from 
the red tide and alien species invasion. More protection efforts should be done for 
sea-grass beds and coral reefs. 
   (3) Response subsystem got the score of 0.66, indicating that the local government 
has done a good job. All the management work could meet the requirement of 
ecosystem protection and ecosystem protection has been led onto the correct track. 
Among all the indexes, the sewage treatment rate index, the protection areas 
construction and management plan index and regulations and policies index were the 
highest. It meant that with more attention to environment pollutions by Guangxi 
government, stricter requirements were executed on sewage treatment especially on 
terrigenous pollutants treatment. This has important significance for protecting 
ecosystem. But the education index, tertiary industry index, investment index in 
environmental governance and public participation index were significantly lower 
than other indexes, suggesting that there were much space to enhance and improve in 
the social response. 
   According to the analysis of the assessment results, this article came up with some 
suggestions including aquaculture, alien species invasion, coastal reclamation, 
tourism industry, rare or endangered species, establishment of integrated management 
system and network cooperation, and the marine talent training, consequently offering 















   
 
V 
Keywords: Guangxi offshore areas; gulf ecosystem health; gulf ecosystem health 



















目录 .................................................................................................. VI 
英文目录.......................................................................................... IIX 
第一章 绪论 ....................................................................................... 1 
1.1 研究背景............................................................................................................. 1 
1.2 海湾生态系统健康研究进展............................................................................. 2 
1.2.1 生态系统健康概念及其研究进展.............................................................. 2 
1.2.2 海湾生态系统健康概念及其研究进展...................................................... 3 
1.2.3 小结.............................................................................................................. 4 
1.3 海湾生态系统健康评价研究进展..................................................................... 5 
1.3.1 生态系统健康评价研究进展...................................................................... 5 
1.3.2 海湾生态系统健康评价方法研究进展...................................................... 9 
1.3.3 小结............................................................................................................ 11 
第二章 基于 PSR 模型的海湾生态系统健康评价方法研究 ..............12 
2.1 PSR 模型简介 ................................................................................................... 12 
2.1.1 PSR 模型基本原理及类型 ........................................................................ 12 
2.1.2 PSR 模型的应用 ........................................................................................ 14 
2.1.3 小结............................................................................................................ 15 
2.2 主要研究内容和技术路线............................................................................... 17 
2.2.1 研究目的.................................................................................................... 17 
2.2.2 研究内容.................................................................................................... 17 
2.2.3 研究方法.................................................................................................... 17 
2.2.4 技术路线.................................................................................................... 21 
第三章 广西近海生态系统基本特征概况 .........................................22 














   
 
VII 
3.1.1 地理位置.................................................................................................... 22 
3.1.2 气候条件.................................................................................................... 23 
3.1.3 水文条件.................................................................................................... 24 
3.1.4 地质地貌.................................................................................................... 25 
3.2 广西近海社会经济特征研究........................................................................... 25 
3.2.1 广西近海经济发展状况............................................................................ 25 
3.2.2 南宁市社会经济概况................................................................................ 26 
3.2.3 北海市社会经济概况................................................................................ 26 
3.2.4 防城港市社会经济概况............................................................................ 27 
3.2.5 钦州市社会经济概况................................................................................ 27 
3.3 广西近海资源特征研究................................................................................... 28 
3.3.1 海洋生物资源............................................................................................ 28 
3.3.2 海洋油气矿产资源.................................................................................... 29 
3.3.3 海洋空间资源............................................................................................ 29 
3.3.4 海水化学资源............................................................................................ 30 
3.3.5 海洋能资源................................................................................................ 30 
3.3.6 滨海旅游资源............................................................................................ 31 
3.4 广西近海海域海洋功能区划........................................................................... 31 
第四章 基于 PSR 模型的广西近海生态系统健康评价体系构建.......33 
4.1 评价体系的构建............................................................................................... 33 
4.1.1 指标体系构建的原则................................................................................ 33 
4.1.2 指标体系层次结构设计............................................................................ 33 
4.1.3 指标的筛选................................................................................................ 35 
4.2 基于 PSR 模型的广西近海生态系统健康评价指标体系 ............................. 39 
4.2.1 广西近海生态系统健康压力评价............................................................ 39 
4.2.2 广西近海生态系统健康状态评价............................................................ 51 
4.2.3 广西近海生态系统健康响应评价............................................................ 62 
4.3 权重的确定....................................................................................................... 66 
















第五章 基于 PSR 模型的广西近海生态系统健康评价......................72 
5.1 压力子系统评价结果........................................................................................ 72 
5.1.1 自然压力.................................................................................................... 72 
5.1.2 人类压力.................................................................................................... 77 
5.2 状态子系统评价结果....................................................................................... 82 
5.2.1 环境质量.................................................................................................... 82 
5.2.2 生物与生态................................................................................................ 96 
5.2.3 生物生产力.............................................................................................. 105 
5.2.4 生境质量评价.......................................................................................... 106 
5.3 响应子系统评价结果..................................................................................... 108 
5.3.1 第三产业所占比重.................................................................................. 108 
5.3.2 人口受教育水平...................................................................................... 110 
5.3.3 污水治理率.............................................................................................. 110 
5.3.4 环境污染治理投资额.............................................................................. 111 
5.3.5 保护区建设与管理.................................................................................. 112 
5.3.6 规划、法规与政策.................................................................................. 114 
5.3.7 公众参与.................................................................................................. 116 
第六章 结果与讨论 ......................................................................... 118 
6.1 广西近海生态系统健康评价......................................................................... 118 
6.2 广西近海生态系统健康压力评价................................................................. 119 
6.3 广西近海生态系统健康状态评价................................................................. 122 
6.4 广西近海生态系统健康响应评价................................................................. 130 
6.5 人类活动对广西近海生态系统的影响机制分析.......................................... 132 
6.6 广西近海生态系统健康管理建议................................................................. 135 
6.7 本文创新点及不足......................................................................................... 136 
6.7.1 创新点...................................................................................................... 136 




















Abstracts in Chinese  ............................................................................ I 
Abstracts in English ............................................................................III 
Contents in Chinese............................................................................ VI 
Contents in English ............................................................................ IX 
Chapter1 Introduction........................................................................... 1 
1.1 Background .......................................................................................................... 1 
1.2 Progress of gulf ecosystem health........................................................................ 2 
1.2.1 Progress of the concept of ecosystem health ................................................ 2 
1.2.2 Progress of the concept of gulf ecosystem health ......................................... 3 
1.2.3 Summary ....................................................................................................... 4 
1.3 Progress of gulf ecosystem health assessment ..................................................... 5 
1.3.1 Progress of ecosystem health assessment menthods..................................... 5 
1.3.2 Progress of gulf ecosystem health assessment methods ............................... 9 
1.3.3 Summary ..................................................................................................... 11 
Chapter2 Gulf ecosystem health assessment based on PSR model .........12 
2.1 Introduction of PSR model ................................................................................ 12 
2.1.1 The basic principles and types of PSR model ............................................. 12 
2.1.2 The application of PSR model .................................................................... 14 
2.1.3 Summary ..................................................................................................... 15 
2.2 Content and technological route ........................................................................ 17 
2.2.1 Objectivies .................................................................................................. 17 
2.2.2 Content ........................................................................................................ 17 
2.2.3 Methods....................................................................................................... 17 
2.2.4 Technological route ..................................................................................... 21 
Chapter3 Description of the basic characteristics of Guangxi offshore 
areas ...................................................................................................22 
3.1 Natural characterisitics of Guangxi offshore areas  ............................................ 22 
3.1.1 Location ...................................................................................................... 22 
















3.1.3 Gulf hydrological condition ........................................................................ 24 
3.1.4 Geological features ..................................................................................... 25 
3.2 Social economic characterisitics of Guangxi offshore areas  ............................. 25 
3.2.1 Economic description of Guangxi offshore areas ....................................... 25 
3.2.2 Economic description of Nanning .............................................................. 26 
3.2.3 Economic description of Beihai .................................................................. 26 
3.2.4 Economic description of Fangcheng........................................................... 27 
3.2.5 Economic description of Qinzhou .............................................................. 27 
3.3 Resource characterisiticsof Guangxi offshore areas .......................................... 28 
3.3.1 Marine biological resources ........................................................................ 28 
3.3.2 Marine oil and mineral resources................................................................ 29 
3.3.3 Marine space resources ............................................................................... 29 
3.3.4 Marine chemical resources.......................................................................... 30 
3.3.5 Marine energe resources ............................................................................. 30 
3.3.6 Coastal tourism resources ........................................................................... 31 
3.4 Marine functional zone in Guangxi offshore areas ............................................ 31 
Chapter4 Evaluation system establishment of Guangxi offshore areas 
ecosystem health based on PSR model .................................................33 
4.1 Establishment of evaluation system ................................................................... 33 
4.1.1 The principles of evaluation system establishment..................................... 33 
4.1.2 Hierarchical structure design of indicator system....................................... 34 
4.1.3 Screening index........................................................................................... 35 
4.2 Study on Guangxi offshore areas ecosystem health assessment based on PSR 
model........................................................................................................................ 39 
4.2.1 Assessment on pressures of Guangxi offshore areas ecosystem health ...... 39 
4.2.2 Assessment on state of Guangxi offshore areas ecosystem health.............. 51 
4.2.3 Assessment on response of Guangxi offshore areas ecosystem health ....... 62 
4.3 Weight determination......................................................................................... 66 
4.4 Data resources .................................................................................................... 69 
Chapter5 Assessment of Guangxi offshore areas ecosystem health based 
on PSR model .....................................................................................72 














   
 
XI 
5.1.1 Natural press ............................................................................................... 72 
5.1.2 Human press................................................................................................ 77 
5.2 Results of state subsystem ................................................................................. 82 
5.2.1 Environment quality.................................................................................... 82 
5.2.2 Biology and ecology ................................................................................... 96 
5.2.3 Biological production................................................................................ 105 
5.2.4 Biological quality ...................................................................................... 106 
5.3 Results of response subsystem ......................................................................... 108 
5.3.1 Proportion of tertiary industry .................................................................. 108 
5.3.2 Education level.......................................................................................... 110 
5.3.3 Rate of wastwater treatment...................................................................... 110 
5.3.4 Environmental pollution treatment investment......................................... 111 
5.3.5 Construction and management of protection areas ................................... 112 
5.3.6 Policics and rules ...................................................................................... 114 
5.3.7 Public attendence ...................................................................................... 116 
Chapter6 Conclusions and discussion................................................. 118 
6.1 Analysis of Guangxi offshore areas ecosystem health .................................... 118 
6.2 Analysis of press subsystem ............................................................................ 119 
6.3 Analysis of state subsystem ............................................................................. 122 
6.4 Analysis of response subsystem....................................................................... 130 
6.5 Influence mechanism map of human activities on Guangxi offshore areas 
ecosystem ............................................................................................................... 132 
6.6 Management suggestions ................................................................................. 135 
6.7 Innovation and questions ................................................................................. 136 
6.7.1 Innovation ................................................................................................. 136 
6.7.2 Questions................................................................................................... 137 



























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
